Ha 1 k i e r , To rben 



1 H ■■• .A> ' i I 04 F 

1 4o - us 0 9/'/ 4 4, 012 

1 4 1 2 0 0 1-01-1 c ) 

■ 1 On • ^r r '0/DK9 9 /00 4 OR 

: 1 Of) ■> DV PA: 9 90 0 0 906 

: l 0 1 > 1 (1 08-0: ? -00 

:150> 02 60209a, 868 

: I 0 1 % r<98-0" 7 -2 9 

:16Cr- 4 0 

: 2 i 0 ■ 1 

2 11, 4 0 ; 
:2 1 2 ■ DIJA 

A"2L:t H< irdeun vulgare 



( " ■ . (339) 



4? ; , 



7 2001 ^ 



O-Misfii, Al Ian \* ^ 



agct.agcctq ctgctggcgt gtatqtattq cag:ttca:: atctcttctt ggotatagca 

1 



60 
111 



m . .• • s : feature 
(o: jT. (33o) 
mature peptide 

Mao 1 

tnaact it acgacatgac agttcaagat ctcacagtca catcggcgat ctaatcagtc 
*.; j-iOnggadiT cgagegtaac aagg atg agt tea gtg gag aag aag ccg gag 

Met Ser Ser Val Glu Lys Lys Pro Glu 

1 5 

j-j, gtg aac acc qgt get ggt gac egt :ac aac etg aag aca gag tgg 159 
A.v Val Asn Tar Gly Ala Gly Asp Arg His Asn Leu Lys Thr Glu Trp 
!■)' L5 20 2 5 

gag ttg gtg ggg aaa teg gtg gag gag gee aag a -.g gtg att etg 207 
Pro Glu Leu Val Gly Lys Ser Val Glu Glu Ala Lys Lys Oal He Leu 

3 0 35 4 0 

:ag jac lag eca gag ^eg oaa ate at a gtt etg e zq gtg ggk acm a:: 255 
.Un Asp Lys Pro Hu Ala Gin lie He Val Leu Pro VA Vaa Xaa He 

4 5 50 55 

jt 7 acc a + : g gaa tat -gg ate gay sgc gtc eg- etc tot gtc gat aaa 303 
VaL Ihr Vet Glu Tyr Arg lie Asp Arg Val Arg Leu ?he 'Val Asp Lys 

on 6 5 7 0 

ztz gac auc att gec eag gtc ccz agg gtc qjz tag caagcttgag 
Lea Asp Asn lie Ala Gin Val Pro Arg Val Gly 



34 9 



4 09 



r i^qa; i. T . a r :J.ut t. Cd ta* .1 . t. m.-j 



P r <T 



at u n 



s lands 



it. lo 



Th 



Ser ier "dl GLu Lys Lys Pro Glu G i y 

5 1 0 

Arg '-A i s Asa Leu Lys Thr Glu Trp Pro 

2 0 2 2 



Asn Thr G 1. y Ala GLy 
1 2 

Leu Val Gly Lys Ser 

3 0 



v c l Glu ?lu Ala Lys Lys Val lie Leu Glri Asp Lys Pro Glu Al 



a ^ -i.. r i 



. e lie Val Leu Pre 

[ 2 



AO 

Val Xaa Xaa 



4 2 



He Val Thr Met; Glu Tyr Arg lie 

60 



A;- p Arc '»al Arg Leu Phe Val Asp Lys Leu Asp Asn lie Ala Gin Val 



7 0 



80 



V o Arg v al Gly 



■:;:.o: : 

■VGlls 

2 12 • 1 NA 

.'.12- artificial sequence 
oJ.PV;. primer derived fr on H. vulgare CI-2A protein 
: ^.pr-tccnit gaagacagtg qccagag 



2: ) ''■ ■ •; 

■ 2 3 

': : 2 ■ [VIA 

VG3- artificial sequence 
:2 2 0 • 

2!23 ■ primer from H . vulgare CI-2A protein 

:4 DO • i 

: jzr -:ga<itc agccgaccct ggggacct 



:210 - 2 
:21ls 21 




i r i 



p(\MVb i.p< q 



H cq,i-M c- -gt. q 




for pmCATIREShyg 



j^qct.qg^c cU:gcaqao 
<; !():■ 7 

< : 1 : ; 2 c 

<: 12- DKA 

<; 1 .'A artificial sequence 



piimer for pmCATIREShyg 



:.. ]. 1 

l._c DHA 
7 I . artificial sequence 

Ai.-c primer for pmCATIREShyg 
AM' • & 

■ _j ;> ictgea cgtcatttg 



_. 1 1 ;.o 

::.i: ■ ENA 

:.:l'-'. • artificial sequence 



<A>s- primer for pmCATIREShyg 
•■MO ) • » 

t jt i :tacgg cgagtttggt 

^rMO ■ ] 
<21U> 2 0 



a c t. g c 1: t actggcttar 



20 



8 




A':- primer for prnCA'AI RKS h yq 



iqt. t cq;. qaa V) 




. 2 1 > a r 1. i. 1 : c i a .1 s e q u e n c 1 e 
.. 0 2 0.> 

. 2 2 2 > f. *' r L me r f o r p m C A T I R F, S h y q 
..400 > 1 1 

} a a a t q 0 t c a a a a 1. 1 a q c c c t q 



■■2 10> 1 : 

A 6; 

2 1 0 - LI. A 

■■21 2- artificial, sequence 
cOOia 

c°0 a nr inter for pCMVfcipep/CI-2A 

c40iA- l; 

gaa<ratct at qqcqgcccca ccaaaaaaga aqaqaaaqqt aggatccatg aagacagagt 



2 1 m; 1 ;-■ 

a a ; o 

.A... E'HA 

A. 2 A ■ artificial sequence 



.AO- f rimer for p'CMVbipep/ 01 -2A 
4 0 0; 

:.ica:gacac agccgaccct qgqgac^t 



28 



i. : ' • 14 

i. : ■ :- 1 ) 

A': ■ AHA 

"A-; • artificial sequence 



COO i ■ primer for human immunoglobulin heavy chain signal peptrde 

i )■) ■ : 4 

g ta f-Act 'it ggactggatc tgqcgcatcc 



< ' 1 ) 
<2A\- 



2 ~-\ 



4 



- } u e n ■ - e 



tcir,-: :--r hurrun i m:::urs.; ; ; : : h.w-y on...;-: signal f^ptiu> 



agqatoe^q -i.it i -goo; qqt- 



2 1 0 i h 

2 1 : ' 2 1 

2C.2 > 22 A 

:2 1 ? > c: r r. i :2 o i ^ i seauen> 



: 2 2 ■ - • p r i n i r f o r p r 22 V b i p e f v L S /CI— 2 A 
-:4 0( - : i 

:tgt .22 eg cqgot. . ■■..:(;: q q 



21 C : 

■""> i - - i: j r 

212> 22A 

212-2 c-.i 1 1 f2i o i a I sequence 
22 1 ; 

.2. '• pi imer for pCMVbipep/CI -2A 



■=i.ctc;c:a ctacagctcg tccttgtagt cctcgaggcc gaccctgggg acctg 



2: 2 u- 

2 : 1 . • 2'/ 

2 ! . :• I.2JA 

2 12- artificial sequence 

22C- - -:- p: imer for pCMVbipep/CI-2A 

.:gg2itc :at gaagacagag tggccagag 

2' 12- 1 < 

- L'NA 

22. •■ - artificial sequence 



primer for pCMVbipep/CI-2A 



: : }-.'. :ct*. it tccaagcqgc 



- -L J 

" U i > 2 i 



i. -i 1. s ^ ] i - 



pri:r,--r lo: p-CUVr 



q< ^qqt qq ,.iea i ■ ' q ■ it cq 



1( ■* 2 1 

].:.:■ L'NA 

^ ' ■ " ■ - r' 1 1 f i c i a L < , } . 1 1 ; ^ r ■ , - ^ 
2 (' i : 

2 : i r i. mer f oi' p C M V b i p<? .t p / C: I - 2 A 

CO.: 1 

ql ::tcT gg cqgctccqt q q 



: i ( : ■ ; 2 
i 

:i; :■ I NA 

'1'-:. C i rt i f2i cial sequence 
! 2 ' ' : ■ 

22-.:- ^ rimer for pCMVbipep/CI-2A 
\ 1 1 ' . ■ \ 2 

:q-.; : tcr qg cggctccgtg g 



1 A 4 4 

; . ■ li ia 

art if icial sequence 

primer for pCMVbipep /CI -2 A 
i 1 1 ( : ■ 2 :• 

■f/1-v.tt-r..c gacaaagagg cggacgcgat cgatgcgata ttcc 



: :. ■ ■ . ■ 4 

: i : .' o 

• ['4 1 A 

: 2 - ■ artificial sequence 

l.l : ■ primer for pCMVbipep/CI -2A 

iO . ■ . 1 

:g : :ct> it tccaagcggc 



2 I J ■ 2 2 
2 1 1 x 2 0 



6 




■ ( .i r t i t 1 > : i a i sequence 

■ : - 2 2 ( 

<'22':'~ primer for pCKVbipep/C 1 -2 A 
• 4 0( ■ 2b 

erg] ( :tetqq c q q c t- . ; o q 2 a g 



<2 1". : 5 4 

<2i; DNA 

<21A: artificial sequence 

<2 2i ; 

<; : primer for pCMVbipep/CI-2A 

■:.;h-: 27 

,i-c T c:ctaqc tgcacaaeca gcautqgcac tgaagacaga gtggccagag ttgg 



■i A A MIA 

A A A artificial sequence 

: A A primer for pOMVbipep/CI -2A 
•i A; • 

-.it \ ugaa-. <tc ggccgcgc ::g acc :tgggga cctgggc 

: ! A ■■ ■ i" 

■ A' 1 I • " ' 

• AA • :aia 

■eA. • artificial sequence 



■AA"-- primer for p 2MVbipep/CI-2A 
<■; .) i ■ / ) 

j i c i ■ ' a g u i a actatga 



a>1 j 
c21 A- 



115 




: .... ^ ■ rra'.d eot i d- sequence e:iM.idi:i i ,.x r i r.d ,r; ! v ■ -"fuSi'd ^ rr= i r i - > .i.dd .v:-j 

1 1 .} ' ■ ~ q q Og a .. 3 *. ■. !i ■ " ".1 i i ■ t ■■■ ] q^'t ..^■irtnc r.d iq t: i, )■■: .} '-i i' u.lt-j.r 'd T qaa'. ' 

it r j jejcu' ■ 1 ■ 1 j -i a ■ v ,.i ^ j q.O" V. qat ■ - jo q: • -^q-'c*. or t * qt - j^-m,: a at -'.3 I 

. ; 1 / ■> OKA 
: ',2 u ■■- 

0 2 ■ - pr ::ner 1 or 3t2 v ) \ 2 NO: 30 

^ooo-- 01 

1 : ; i ■ j t + " :. q t o q a v.:: a a a g a q q i. 1 q q a c 

O 13..> 32 

0 1 . : 2 0 

o 12. UNA 

< ; 1/2 artificial s e q u e r. c e 

2 ; 2: primer for SEQ ID NO: 30 
a; i. (■: 12 

•o : + cocqct.q ggtacaaatg 



:ina 

artificial sequence 
degenerate oligonucleotide 



m:.sc_fe ature 
il) .7(33) 

"n" can be any nucleotide (a, c, g or t) 



On i '-3 

*. rq-cg:itg ggtagaattc nnnnknnknn knnknnknnk nnknnkcgga ttgatcgcgt 60 
: : I : Octtt gtcgacaaac teg 2 3 



2 a 

20: ■ dna 

22.2 ■ artificial sequence 



8 



re - r r ; ■■ r 2IA ) 



'-hi-- A : ' ; ■ • j ! , J:J i-i-.]. i '■ j j.m 




< 22 0 ' 

-.722 • s i ■ i fi.j i. f. ■ v. 1 f.v T.. i ■;. i e present ;n f 'CMVb.i popLR/Cl -2A 

v4 00 - !, 

Met / A a Aid ere Lys Lys Lys Arq T,ys Vrf 1 (21 y Ser 



■ : 2 1 C . :■ i 

y li ; i 

■717 2R2 

■Ale-. art : t leiai sequence 
e ?22 ■ 

■: 22 : signal peptide for pCMVb ipepNLS / C 1 -2A 
■: 1 1 l . ■ e 2 

,2s p Trp lie Trp Arg lie Leu Phe Leu Val Gly Ala Ala Thr Gly 
5 i 0 i 5 

A!. a His 2er Ala Ser 

2 0 



i 

PLT 

artificial sequence 

signal peptide for pCMVbipepSL./CI-2A 



Lou Glu Asp Tyr Lys Asp Glu Leu 

5 



in:- 27 
11- 1 2 

E'RT 

artificial sequence 



• 2 2 •• fragment constituting random insert 
■ : 4 j 'A - 5 b 

7a L Leu Arq Tyr Met Asp Arc Ala lie Val Met Asn Val Asn lie Ser 
1 5 1 0 1 2 

Mia Arq Lys Leu Arq lie Asp 




■ ;■: 1 1 ■ taps 






■■■:2 1 3 ■•■ r. t i 


1 i ( . ". i a 1 d > : ■ i u 




■■ 0 1 0 • 

. a ~i ■ !Od^ r 
11 y v.a 


id d i r dd 1 :.i r 


d 1 a^ni i d 


- 4 0 ;' - a a 

t ■ ,■■ 1 1 + t t 


- 

cqgt. g a tgdi ' 


d i ■ d -- 1 - 1 '■■■* 


■ - -, n , • * r a t' ( 1 + " 


r t t p p i"i n ri ,"i + " 

L d d v.., t.^ Vjj i.j v . 




-3 ':' "J ^ " -J 


1" TT i"1 '"1 ; '"7 i"" t" "1 '1 
^ +- r, + .-f --, + -, 


,"d t- p p rt d t d 


a ! t i' a r a t T 


" a ^-h- '- d ' d 


a a ; d t q t t q'.aci 


.... d .... d v . L. d'sjU I.. 


'..J ■- ■ - J d '--I L.A .>) ,J 


qqai q^" q>'t q 


t t t d dd d ,-t + - d 


d .... M l 1 v.. ,j , L. d .... 




d^g ■ ■ ■'- '-j t •- d 


i'' H t d a t t" d i 


da t dd d dd'" 


■ ■ - -i t t i" _ t a < n 1~ 
v.. udl. 1 . q d ' _.. q L 


C del *. ddt q c i 


d t a t ;g t" t : 1 r 


cq t. (...tid t. qq g 


- g d ■ i q d l i . i... 


dOqqtaaid 't 


d t . q CLddQt ci 


i ' 3C ''d'^ddtdd. 


1 '"7 d r d ' " 1 ■ d 


v.. t t q l .. d ...... i . Lj d 


- t ,=j t" ri id i j a 


■ P. t t O O t ■ ■ ; ' t. 


d 1 t ■ < d d i * a a 


- d Ci - -J - ■ i d 1 L 


t t q q C 3 Q * d O 


cqqqqa' tt c 


p ^ f i q t" d * d ! a 


c 1 0 0 oat' q ( ; 0 


c a < i 0 J Cj ] < i ^ : t 


■(-<-(- - 3 3 ( i a + q 


t ' 0 q t a a ( ; d < ^ c 


C c p < p - a : : 1 ) c f t 


q gq ag a'. c*. d 


> p , ■ Pi p p ti * 1 1 1 1 


c< jd .<i{ | -i 1 o. g 


d .] . q -'-'-Md 


( it ( ) i f' ' ( it 


ad*, o< p: : tg ■ . c 


" " ( T " * Id* {"■'* 


' 1" ( I d O d dd d t 
■ id d ' i d L 


g ( \ d - - - ■ ■ - ( - a 


- - - i ~d v r y ■ ■ 


- d ' d 1 V A L 


caooqt 1 : jqg 


1 1 d d - ^ ' 1 d - ■ d 


(iri \-iori 1 ■] * r 

d - ' ( 1 d - 1 1 - J 


t ( p: qt g r g 


- d ' - d ^ 1 ■ ' 




act aqa t t~ g 


. i . - ^ .j d - d q 


i " *" , " : " ("7 t d Id, 1 ) 


c< :> fi j 1 j aga 


- j - ' 1 r l d 


d - 1 - - d d J id 


: '.J' l' : : J 1 : " 


. j t ■ T *" h 1 ! ■ " V Pi 


dd d ' 'Hi " I *" *" d 


- r - : ' J' t'" 1 -J- 1 *"- 


'-■ ) d d - - - - 1 ' d 


dd- j. -,-""1 j. ^ r 


aa gg : :g p- g 


- d - -i - - ■ ' d - - 


^ 3 1 q 1 1 it 


- j * q g j - - - g 


J iU ^ " ' d ^ ' 


: ttqt : 1 1 ::t 


l : p : a a a j g 


i d ■_ j _ .1 d j j _ 


r - 7 - t M d" j 


d t" *- -jj ^ 3 J 3 ~* a 


aac aadgt. 


d - -* 1 J - j - 1 - - - 


3 . d 1 t" ■ T '"' l~ 


- ' d - d d - - - 1 1 


- a 7 d d i d 7 *" d 


- - - 1 d - p-'- ^ 


- d - - d d 1 d - 




t a*p; oaacaa 


dd-dd-'-d 1 ^^ 


ja *" o to j a 7 a 


d d PP' d 


r ac a t 'jc *; t; k 




P- 1 1 - " * - d t! d 


3 11 d ~ d d - ~ 


t to 1 1 1 ga ia 


^ d * d - d -i - - J 


*~ go a go .: a a *z 


at - iiaa t_ "a a 

* - d dd - - d d 


-'-'"?d---d- 


-~ddd-dd J d 


a a a " *" " q 




„ ^ r t _ 

- d - - d - d - - ^ 


■optp 

"d^^^'J 


--d ja ---d--' 


"d 3t 3'" r I 


a a t ga a zt go 


--- a -J^-'d^d 




ao a ao t ntq z 


d d - ■- d - - ^ - ^ 


Tdd Jd dd*" ~1 
d d d -■ d 11 - 1 d - d 


ao a a "aa a 


X J -3 J 3 J _ - jl — 


_ d '3 - J J - - 


oar a ^a a ao 


d_ J ---3^L^d :1 




aa 3 0 a 1 0 g aa 


gtci i gtc ga 


t: j agga*:gat 


ot ggaogaag 


- :^ccagg-t 


ra a ggo gog z 


at goo z g ao g 


-:t g::ctgc- 


g aa a to at g 


gt g ga a aat g 


ggocgggp gt 


ggogga:tgo 


tat ta ggaoa 


ag-ctgg-gg 


;-gaat gggtt 


ga z zq z tt 00 


.;. q ._: d g j g j a L 


og.: :t tot at 


tgtottottg 


attgtaaatc 


ao :gt qaat aa 


aagatt ttat 




1 :d g f a d t 


q>. \j' l^t rrr-- j 


gaga^ -g>gt - 1 


p; 


< x i 1 ( '(.:q 


t 'Oaqqqoqod 


tddqa gggtdg 


1 a 0 


■■"dddd t '-Jd 


d^aaatt qtc: 


otqa tdqtaa 


1 H 0 


^,-,-p . • ' . ! 


a add 4 : a r>- r- 


at di.dAid- 




aaqqqidic: to 


qqt gogq'1: 00 


pattcqot dt 


{ ) f } 


I'dd.qqo'acd. t 

dddCp.. qr:c; 1 1 


aaqt t qqgt 
latoogaaa 1 1 


a.-q> - Odqqot. 
qgdt ,-jq,;. o a 


t 0 
r > '■. C) 


roquet dCTCt 


qatagC't.'dL; 


oga> *o>ao: ^.\r 


C J 0 


dt dCp. : : OqO 


caat aqq ; ::a: ■ 


tt td qaatp ga 


" 0 


qoooao t tag 


dd qt add t 1 dd 


agtata tdd t. 


( ')(") 


dd^qqt : ; 0 


■gq ' / ooqc' 'ta 


,goa' t. atgea 


f nO 


t dqoaq * . d oa 


to t a cat. at + 


agt. 'dtdpP.. 


;:o 


a t oaat. qqqc 


gt. qgat aqoc{ 


qt td qac'.ad 


"' aO 


qt oaat' qqqa 


qtt t.gt tt.tq 


gcai :caa< ia t 


i >-\ 0 


tooqeoof :at 


t q aoqcaaa* 


qgg> -i igt aqg 


: ft) 


a a d a a 0 0 < , 0 a 


oa at cqgcq: : 


goo. .a t cot: c 




ati :oaa taaa 


qo attttqot 


g t tgoat ■ :cq 


1 c : n 




■ g a t td | a ( o . ! | 


coo .ogootcjci 


] d 1 


1 1 ' jqagaj :oo 


(aoqcoo act f< ] 


aco icog ice 


: :. > ■ 


at* r t tp- 0*" 0 


* :g;.oto tcp- 1 - 


ttt p. go itq 


1 , nil 


1 - - - d " J ' 


qa 1 1 ct qt. do 


tag*P:aq :t a 


p n ! 


qa. iotqa : g a 


qttoqt :tt.t : 


oog ioog :aq 


p-.. d 


( jg> jqa*: 1 ::o a g 


a go_< a j ag> P: 


tt:q -daa.a ica 




( .i t o<agt t a.a a 


■■ 1 aatt. .: p 1 . a j 


gg+oaaaa jgo 


J A -4 ! 


ot d .a ■ :gt t a z 


tgqco' ] aa>g ; 


ogottg g aat 


P. d 


tt 1 0 ; a a : at 


.-it ago : p: P; 


ttt :jg aaatg 


_! '.f.'d 


og ao ja goat 


t aq:ta ggg gt 




1 ^ d 


t z gt g a igg a 


agoagt to at 


ot pjaa gott 


:. ♦ ■ : 1 


ttt ] aaggta 


goggaa ao :o 


acaootggcg 


I •' 1 ' 


t a ta ag a t a a 


a a at go a a ag 


gegg :aoaao 


1 '. ■. 


t g g a a a g a g t 


a a aa tg got a 


to at aaa gag 


-dii" 


aggt aooooa 


ttgt at-g-j pi 


totgat: atg g 


1 


a g t z ga ggt t 


a a a a. a aogt a 


taggaoooo^a 


I'.P : 


aao ao g a tt g 


00 ga jtgtgg 


aotogaa aao 


to-]:. 


: a a t tg a aoa 


a gat ggat t g 


oa ag aag jtt 


2 \ 1 : . 


go*: a *-.g a :t g 


ggoaoaa aag 


a oaat a ggot 


.. 1 


ogoaggggag 


oaoggtt att 


ttt gtaaaga 




aggaogaggo 


agagaggata 


tagt ggotgg 




togaogtt gt 


aa atga ag ag 


ggaagggao t 


J :- \ 


atP—otgta 


atot aa aatt 


gotootgoag 




ggo ggtt goa 


ta agottgat 


oaggataoat 


. 1 • 't 


toga go ga go 


aagtaat agg 


at ggaagoog 




ago at taggg 


gat agog ao a 


googaaotgt 




gaga ggat at 


agtogt g a a a 


aat ggo gat. g 




g aagatt t to 


tg gatt aa to 


gactgt ggo a 


. ! - ? ' i '" 


tagogtt ggt 


t a a a ag t g a t 


att gat g aag 


. ! a ) : 


togt got t ta 


aggt atoga- 


gat a tog att 




acgagtt ott 


at ga at t a a g 


a aa at a g aag 


! ^ ; 


t aa gt tt a aa 


gaaagagggg 


ggaatqaaag 


J 34 i 



10 



, i r -i a: a q age 

. . * -J ■ ? ■ t a a a C 

\ + " ^ -i 

J , " . I v 7 T t ,i 

,!t ,M ceq,d. 
ad ceqaat. - 
iqqttd t qeaa 

: ! ,',.t-cidU;:: 

t qaqt qagct 

■■ t qt" aqt qCC 

■:.xiat atcaq 

: 1 .; ; a a : ; a a 

atqacqttt. t 
i agaqqtggc 
.. taaqtqcqct 

* eqqqaagag 
at tcgctcea 

* ccgqt a act 
aecaetggta 
J ggtqgccta 
; ' ■; a q a * : a c c i 
uacgqtggtt 
qatceettga 
,e tttggtca 

■ add; ttaaat 
,q caqagagg 
cecgacgtgt 
t ac -q M:i:i 

: ' ' • >^ • 
t.accqggaag 
qcta :agg;:a 

• nae fa tea a 
i it-.- at :: tga 

■ j - :a atg t at a 
-.v:;t ,;aa::a 

* ..:a atacggg 
tget :t: tgg 
:caa :t tgtg 

■ i .: a a a a ac ag 
■at acteata - 
•-• lata:: a 
: - t a gaa a ag 
i.it egg a g-a 



aaq gett gc 
tqat. qt t at a 
a jq :Jd-i', : 
qqt ■. a •■. a. ; qa 
qt eaaee,;^ 
c, l .,.c:c:cqr 

atqet ^aa 
c,qaa + cic;qt a 
qt qqt ctcqe 
qctt.aqcqt a 

dad. eacat r. 
aqd.iuar t. a 
c 7' " f f acq 
c L cat : t a a a a 
t gt qaqeaaa 
tccaaaqqet 
g a a a < : c t a j a c 

t..qqcqct t tc 
agceqqqetg 
ot cqaeatqa 
acaq*M 1 t:ag 
a ct acqqct. a 
t eqqaaaaag 
1 1. tc: -.g t. tt g 
tcttttctac 
tgagattatc 
caa ectaaag 
caectat ct t 
agat i 1 :aa a 
accc 1 :qct - 
qcagaa jtgg 
ctaga jt'^ ? 
t. tgtg jtgt z 
ggcgagtta: 
a agtt it-^g 
actctcttac 
a great t atg 
acaataccg a 
gg ag a a aact 
■::a a a at g 
g a ag qca aa a 
: 1 1 1 1 
tat ttgaat g 
t gaaacc~ga 
t ca a j a 3 g tc 



a aaa a a a a a a 

a 1 a, : q iq-M.: 
a ■ J iq-'." ' a a q 
t 1. ^aaaaq-ja 

t 'a* + f 1 ; : ' 

)Ct CT. a + a a a 
qaeoqqgt ac 
T qatcct : qq 
at cat. act ca 
acqaqccqqa 
a a t. :.. q a q 1. t q 
a t a a at cane 
a^e cact- aa-": 
g q , : q q t a a L a 
agqccagcaa 

a q q a c t; a t a a 
gaecc t. gccg 
t c a a r q c : . c a 
tgt qca cgaa 
g t c c a a c c c: ; q 
cagagcgaqg 
cact aqaa gg 
agt t ggtagc 
caagcaqcag 
ggqgt ctgac 
a a a .a .a q gate 
t at at at gag 
agegaactgt 
gat aagggag 

tec t j :aac t 
t agt t 3gcea 
a -get -gccg 
atgat z-zece 
a agt a agtt g 
t jz a at gee a 
a gaat a gtgt 
gee a :ata;: 
etc a ag ga tc 
a ten t cage a 
tg;: z gc a aaa 
tea at at t at 
tat t taga aa 
c gtet aagaa 
etttegtc 



aaa ca a q q a a 
..rqt. a 1 aa q c n c 

■ :aq : >gc-ca 
v aqai i;'t q 



■1.! : : 
' iq t- 

a a 1 - 



,i. : qq.jt. 
c'cit. qt daa^ 
laqqqtctc: 
t cj,t qt.; t a 
a a cat aaaqt 
cqct cact qc 
c aaccii.au.:: q a 
>• • < •* '.'v;'t. 
cqqtd;ala.aa, 
aaqgncaqqa 
q,icq r igcat c 
a c } a t a c c aa g q 
cttac.c-qgat 
cqc t..qt ( iqqt 
ceccccqtLc 
qt; aaqaeac q 
tatgtatjgcg 
acaqta t t t 1 
tct t qa tccg 
a *.. *: a c g c g c a 
gctcagtgga 
tt :acctaga 
aa aacttggt 
ct atttcgat 
gg:tta :cat 
qa tt t at cag 
tt atccgcct 
gt taat agtt 
tttggt atgg 
atgttgtg :a 
gc:gcagt gt 
tcc g ta ag at 
at gagg:ga- 
aga a zz 1 1 a a 
tt a c eg zz gt 
t -tttt a ttt 
a a g gga a caa 
t ga age att t 
a. at aaa z aa a 
a z aattatta 



U.i .:r. 



t cat c: q .c:i 
c : q t . 1 ; , j a a a 
qt aaaacct.q 
ccqc* ttcca 
qqaqaqq cqq 
anat aat t a a 
Ca(Jaa t Ca qq 

aacqtaa a a a 
aaaaaaa t: aq 
ccjtt.t.cccrc 
aact qt ccqc 
atct;aaat. :. c 
aqeecaa-eq 
act. t at cq cc 
q t (jet (itaqa 
g^a-ctgeqe 
qcaaaeaaac 
gaaaaa aagg 
acqaaaactc 
t cct 1 1 1 aaa 
ct gacagt t a 
caacca taga 
ceggceccag 
zazizaaa cca 
::ca: :cagtc 
tgagaaacgt 
cat c at tcag 
aa aa ageggt 
tat - act cat 
getttt ttgt 
agagttgete 
aa gt get aat 
tga gate tag 
ttattagtgt 
gggtga tatg 
at ta gg gt t a 
taggggtttt 
t tatq a tat t 



q a, a. .jqqciaa 
qcr gga a agt 
.ftccagq :y ■ ■' 
g^q, -Ccia ac^.q 
,?t - -v.aaq, : a 
. ;ca..aa qat qa 
ic • ^ at a 
aqqaq^a^aai 
+ tt qcr q + tg 
ct rqac^cl.qc 

[ t.qt Lat CCq 

gqqt qadtia 
qt; cqgg a aac 
t ttqcqt at t 
act aeaaeaa 
q qa t. aacgea 
qqccgcgttg 
ara ic t taaqt, 
ta3qaagct.ee 
c t t tct cc ct 
ggttjtaqgt c 
ctqcgcctta 
act qgeagea 
gttcttgaag 
t ctqct gaag 
caeegctggt. 
a t ctcaagaa 
acgttaaggg 
t t aaaaatga 
ccaatg ttt a 
agect gact c 
tgccgt aatg 
gtca ( qttgqa 
tattaatt gt 
tgt tgttatt 
ct zz ggtt — 
t agate ttt z 
ggttat ggea 
gactggtgag 
tt g tctggtg 
z at tg gaaaa 
t tcgat gt aa 
ttctgggtga 
ga a atgttga 
ttgtettatg 
gcgea tat 1 1 
aac tt at aaa 



t l ,: a 
■; q > : 1 ; 

adit 

yi at; 
vt 1 0 

tnso 

daa;) 



■ t u 

' ) 0 



■la 'i 

■d - - 
4' ;■ 
4 ■'■ >■ 

4 : «; 
4 t ■ 

4 



t b-d 
t7')' 
t7.d 



■::.!(: • 4 1 

■dtll • 4t 

• DMA 

. t i • • artificial sequence 
q q 2'" ■ 

■t!2a • primer for PUT 649 



gqteaggaat. teteeggaat tggctagect agagtcegtt acataac 

11 




; 'i i. ; ■ • ■ i i - r i ■ 



i ! j H - ' h' K it q 1 qq^q' ' 



,: 1 1 



S > pr irr.'-..'r for y- M i /,« 1 c; — N^h > 
* qqogq-oo.^: qt.gtt I. 
4 4 

p Tv A 

art. i f icial set^uence 

pr liner for pBiZeo-Neo 
<4 00> 4 3 

qqgggatcca gagctcgagc tttgaaaaac acgcggccgc c 




i 



